. Mannitol salt agar was used to culture the nasal swabs. Antimicrobial susceptibility testing was performed by KirbyBauer disc diffusion technique following Clinical and Laboratory Standards Institute guidelines. Methicillin-resistant Staphylococcus aureus strains were confirmed by using cefoxitin disc and by determining the minimum inhibitory concentration of oxacillin by agar dilution method.
INTRODUCTION
Methicillin-resistant Staphylococcus aureus (MRSA) has emerged as a burning problem and is a major cause of hospital acquired infections contributing to significantly high morbidity and mortality along with increased healthcare cost. [1] [2] [3] However, MRSA is not only the problem in hospital but also a serious problem for community due to emergence of the community acquired MRSA. 4 Health care workers(HCWs) colonized with MRSA may carry these virulent hospital strains in their nose and skin and may transmit these organisms to the community creating a more dreadful situation. 3, 5 Thus there is significant role of nasal MRSA carriers in transmission of the pathogen and the health care workers may serve in cross transmission of the community acquired MRSA and hospital acquired MRSA. 4 It is important to study the nasal carriage rate of MRSA among healthcare workers. In this study we determined the nasal carriage rates of S. aureus and MRSA among health care workers.
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METHODS
A cross sectional study was conducted among 252 HCWs (doctor, nurse, attendant, health assistant, lab personnel) from July to November 2013 at Kathmandu Medical College and Teaching Hospital, Kathmandu, Nepal. Single nasal swab was collected from each health worker. Sterile cotton swabs soaked in sterile normal saline were used to collect the samples from anterior nares. The swabs obtained were inoculated into mannitol salt agar and were incubated at 37 o C for 24 hrs. The mannitol fermenting colonies (yellow colored) which were gram-positive cocci, catalase positive and coagulase positive were identified as Staphylococcus aureus. For screening of MRSA cefoxitin disc (30μg) was used. The strains showing resistance to cefoxitin disc were reported to be MRSA. 6 Further, confirmation of MRSA was done by determining minimum inhibitory concentration (MIC) of oxacillin by agar dilution method.
All the MRSA isolates detected with the help of cefoxitin disc were subjected to invitro determination of minimum inhibitory concentration (MIC) of oxacillin by agar dilution method following the techniques suggested by Andrews. 7 The results were interpreted according to Clinical and Laboratory Standards Institute (CLSI) guidelines. 6 The different dilutions of oxacillin used were 0.125 to 128µg/ml. Antimicrobial susceptibility testing of isolates was performed by Kirby-Bauer disc diffusion technique as suggested by CLSI guidelines. 6 The antibiotic discs used were cefoxitin (30μg), amikacin (30μg), ciprofloxacin (30μg), azithromycin (15μg), co-trimoxazole (25μg), ceftriaxone (30μg), vancomycin (30μg), penicillin G (10 units), amoxycillin/clavulanic acid (30μg) and oxacillin (1μg).
The data obtained were analyzed using SPSS version 19.Chi-square test was used.
Before commencing of the study the ethical approval was taken from the ethical committee of Kathmandu Medical College. Written consent was obtained from all the participants.
RESULTS
Of total 252 samples processed, S. aureus was isolated from 46 samples (18.3%), among which, 19 (41.3%) were MRSA. Overall rate of nasal carriage of MRSA was 7.5% (19/252). The MICs of oxacillin for all the MRSA isolates detected with the help of cefoxitin disc ranged from 4μg/ml to 128μg/ml. The higher percentage of laboratory personnel (31.6%) was nasal carriers of S. aureus followed by doctors (20.6%) and nurses (18.2%). Similarly, the higher percentage of laboratory personnel (10.5%) were nasal carriers of MRSA followed by nurses (9.9%) and doctors (6.4%) ( Table 2 ).
The percentage of nasal carriage of S. aureus was higher among the HCWs from post operative ward (35.7%), followed by those working in laboratory (28.6%) and emergency (25%). Similarly, the percentage of nasal carriage of MRSA was also higher among the HCWs from post operative ward (14.3%), followed by emergency (12.5%) and laboratory (10.7%)( Table 3 ).
Among MRSA, more isolates were susceptible to amikacin (100%) and vancomycin (100%) followed by cotrimoxazole (84.2%). Similarly, among MSSA, more isolates were found to be susceptible to oxacillin (100%), cefoxitin (100%), amikacin (100%), and vancomycin (100%) followed by ceftriaxone (88.5%)( Table 4) .
DISCUSSION
Staphylococcus aureus is one of the most common causes of serious infections in the community as well as the hospital. It is also a common normal flora of human beings, mainly presenting in the skin and anterior nares. Among healthcare workers, the average rate for carriage of S. aureus has been reported to be 23.7% and that of MRSA has been shown to be 4.6%. 8 In our study, the nasal carriage rate of S. aureus among HCWs was found to be 18.3%, which is in accordance with the results reported by Sah et 15 This disparity in the carriage rates reported by different authors may be attributed to quality of the samples used, population under study, study location and techniques used for detection of nasal carriage. [16] [17] [18] In our study, the overall rate of nasal carriage of MRSA was found to be 7.5%, which was in accordance with the finding by Malini et al. (8%) . 19 However, higher rates of MRSA carriage among HCWs were reported by Pant et al. 3 (54%), 3 4 Health care workers are the sources of MRSA, who are responsible for transferring of this pathogen to the patients, 3 and the haphazard use of the antibiotics may have contributed to the emergence of the MRSA. Further, the local prevalence of MRSA may have attributed to the difference in carriage rates reported by different authors. 4 On the basis of different professions among HCWs, the higher percentage of lab personnel (31.6%) were nasal carriers of S. aureus followed by doctors (20.6%) and nurses (18.2%). Similarly, the higher percentage of lab personnel (10.5%) were MRSA carriers followed by nurses (9.9%) and doctors(6.4%).But in a study by Khanal et al.,higher percentage of doctors (20.8%) were S. aureus carriers and higher percentage of nurses (7.8%) were MRSA carriers. 4 Similarly, Shibabaw et al. reported the MRSA carriage percentage to be highest among nurses (21.2%), followed by doctors (12.5%) and laboratory technicians (12.5%) and S. aureus carriage percentage to be highest among doctors (37.5%) followed by nurses (34.6%) and laboratory technicians (25%). 20 The highest percentages of S. aureus and MRSA carriage found among laboratory personnel in our study might be due to the contact of the laboratory personnel to the infected samples received from different wards. Among HCWs, the occupation is the sufficient risk factor for nasal carriage of MRSA. 17 The contamination of the hands due to contact with pathogens during laboratory works or due to direct contact with the patients or their surroundings are the main reasons for high rates of colonization of S. aureus and MRSA in HCWs. 21 The high rate of nasal carriage of MRSA among HCWs indicates the high chances of transmission of these pathogens to the patients during patient-care. 4 Further, the HCWs who are MRSA carriers can disseminate the pathogen to community and also possess the high risk of getting endogenous infections. 3 In our study, the percentage of nasal carriage of S. aureus was highest in HCWs from post operative ward (35.7%), followed by those from laboratory (28.6%) and emergency (25%). Similarly, the percentage of nasal carriage of MRSA was also highest in HCWs from post operative ward (14.28%), followed by those from emergency (12.5%) and laboratory (10.71%).The poor sanitation of the different departments and the poor hygiene practice of the health care workers in different departments may be the reasons behind the higher prevalence of carriage rates in staffs from different departments. 20 Since, in our study high rates of nasal carriage of S. aureus and MRSA were found in the staffs from post operative wards; the chances of surgical wound infections with these organisms (if strict hand hygiene is not followed) is high in our setting and may complicate the treatment. The nasal MRSA carriage among the staffs from emergency suggests the possible invasion of the community acquired methicillin resistant Staphylococcus aureus (CA-MRSA) into hospital environment. 4 Due to multidrug resistance shown by MRSA, the treatment options for infections caused by this organism are limited. 3 Antimicrobial susceptibility testing of the MRSA in our study indicated that the methicillin resistant strains were highly susceptible to vancomycin (100%), amikacin (100%) and cotrimoxazole (84.2%) suggesting these drugs as the possible agents of empirical therapy for treatment of infections caused by MRSA in our settings.
CONCLUSIONS
High rate of nasal carriage of MRSA was observed among the healthcare workers. HCWs of postoperative wards had the highest carriage rate. There is need of infection control program targeting HCWs in this hospital.
